Repeated administration of the novel antipsychotic olanzapine does not modulate NMDA-sensitive glutamate and 5HT2 serotonin receptors in rats.
Antipsychotic drugs reportedly show a common property in facilitating glutamatergic transmission in rat cerebral cortex. Since the binding of the radiolabelled channel blocker [3H]-MK801 is generally considered an affordable index of N-methyl-d-aspartate (NMDA)-sensitive glutamate receptor activation, we examined the effects of clinically effective treatment (3 weeks, daily administration) of the atypical antipsychotic drug olanzapine (32 micromol/kg/5 ml) on the specific binding of [3H]-MK801 specific binding and on the strychnine-insensitive glycine sites (glycine B) in synaptic plasma membranes (SPM) prepared from the medial prefrontal cortex (mPFC) of rats sacrificed after different (24, 60, 120 h) washout periods. We studied also the effects of repeated olanzapine administration on [3H]-ketanserin binding to 5HT2A receptors to verify whether, consistent with previously reported paradoxical effects of repeated administration of 5HT2A antagonists, this drug decreases 5HT2A receptor density without changing the apparent affinity. Neither single nor repeated olanzapine administration changed the kinetic characteristics of [3H]-MK801 or [3H]-glycine specific binding. When rats were sacrificed 120 h after the last olanzapine administration, both single or repeated treatment had failed to change the kinetic characteristics of [3H]-ketanserin binding, while the apparent affinity of 5HT2A receptors was increased in animals sacrificed at shorter (60 h) washout periods. Owing to the long half-life of olanzapine (24 h), and since the drug concentrations in mPFC of rats sacrificed 60 h after a single olanzapine administration (about 50 nM) are high enough to induce changes in 5HT2A receptor affinity, it is concluded that this modification, probably unrelated to the therapeutic efficacy, could be due to some drug still present in the brain at the time of the sacrifice.